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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for very easily producing a 
hydrogensilsesquioxane resin soluble in a solvent without gelling, and further more a process for 
producing a chemically stable hydrogensilsesquioxane resin. 

SOLUTION: In a mixture containing at least an oxygen-containing organic solvent selected from 
a ketone, an ether and an ester and water, the hydrolytic condensation of trichlorosilane 
(HSiCI3) is effected in such a manner that the amount of water added is not less than 12 mol 
per mol trichlorosilane to produce a hydrogensilsesquioxane resin. The silanol of the resin thus 
obtained is capped with R3SiO0.5 to produce a modified hydrogensilsesquioxane resin 
represented by the formula: (HSiO1.5)x(R3SiO0.5) (wherein R is each independently a methyl 
group, a vinyl group or a hydrogen atom; and x is a number of not smaller than 0.7 to not 
greater than 0.99). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the hydrogen silsesquioxane resin which performs 
hydrolysis condensation of trichlorosilane (HSiCI3) and makes the amount in which said water 
exists in this case 12 mols or more to the amount of one mol in which said trichlorosilane exists 
by 2 phase system which consists of an organic solvent which contains an oxygenated organic 
solvent at least, and water. 

[Claim 2] The manufacture approach of the denatured hydrogen silsesquioxane resin shown by 
the following formula (2) which manufactures hydrogen silsesquioxane resin by the approach 
according to claim 1, adds the chlorosilicane further shown in this resin by the following formula 
(1), and performs hydrolysis condensation. 
R3 SiCI (1) 

(HSi01.5 )x (R3 SiO0.5 )1-x (2) 

(R is a methyl group, a vinyl group, or a hydrogen atom independently here, respectively, and x 
is or more 0.7 0.99 or less number) . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1- This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2- **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach that hydrogen 
silsesquioxane resin can be manufactured by high yield, without adding strong acid, such as a 
sulfuric acid and a hydrochloric acid. Moreover, the manufacture approach of hydrogen 
silsesquioxane resin that chemical stability was excellent is offered 
[0002] 

[Description of the Prior Art] You may set hydrolyzing trichlorosilane and manufacturing 
hydrogen silsesquioxane resin to this technical field, and it is known. In this case, since there 
was an inclination which a hydrolysis product gels by HCI which carries out a byproduction in 
the above-mentioned hydrolysis, it was not easy not to gel but to obtain a meltable 
condensation polymerization object to a solvent. 

[0003] By dissolving trichlorosilane in the solvent beforehand saturated in water, considering as 
a solution, and carrying out bubbling of the inert gas which accompanies a steam to this solution. 
JP.60-8601 7,A is made to carry out hydrolysis condensation of the trichlorosilane, and the 
method of manufacturing poly dihydrogen silsesquioxane is indicated. The air bubbles of 
hydrogen are generated in the interface of the organic layer and water layer which dissolve and 
contain trichlorosilane and water when this approach makes the phase of water other than the 
phase of a solvent, and it is indicated that the obtained condensation polymerization object is 
devised so that much water may not be added from the water saturated in the solvent during 
the condensation polymerization reaction, since it gels and becomes insoluble at a solvent. 
However, this approach needs complicated processing. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention offers the approach of not gelling but 

manufacturing the hydrogen silsesquioxane resin of fusibility to a solvent very plainly 

[0005] 

[Means for Solving the Problem] This invention makes a summary the manufacture approach of 
the hydrogen silsesquioxane resin which performs hydrolysis condensation of trichlorosilane 
(HSiCI3) and makes the amount in which said water exists in this case 1 2 mols or more to the 
amount of one mol in which trichlorosilane exists by 2 phase system which consists of an 
organic solvent which contains an oxygenated organic solvent at least, and water. 
[0006] said hydrogen silsesquioxane resin — the aforementioned ** — 2 phase system which 
consists of an organic solvent which contains an oxygenated organic solvent at least, and ** 
water — HSiCI3 It is obtained by the hydrolysis reaction and the condensation reaction of the 
hydrolysis product which this generates, and has a lot of silanol groups. This hydrogen 
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silsesquioxane resin is obtained as a solution which dissolved into the organic solvent of the 
aforementioned *#. 

[0007] Trichlorosilane (HSiCI3) is hydrolyzed by 2 phase system which consists of an organic 
solvent which contains an oxygenated organic solvent at least and water, and in order to 
hydrolyze as 12 mols or more to the amount of one mol in which said trichlorosilane exists the 
amount in which said water exists in this case, generally the organic solvent, water, and 
trichlorosilane which contain an oxygenated organic solvent in a reactor at least are added. 
Under the present circumstances, it hydrolyzes as 12 mols or more to the amount of one mol in 
which said trichlorosilane exists the amount to which water exists in a reactor in the middle of 
addition as well as the time of termination of addition. Especially although it is desirable to fill 
the relation of the abundance of said water and trichlorosilane during addition as for the 
sequence of addition of each of said component, it is not necessarily limited. 2 phase system 
which consists of an organic solvent which most generally contains an oxygenated organic 
solvent at least, and water is made to exist in a reactor, and the trichlorosilane which is not 
dissolved or dissolved in the organic solvent which contains an oxygenated organic solvent in 
this system at least is added. In addition, there are an approach of adding water first and adding 
the trichlorosilane dissolved in the organic solvent which contains an oxygenated organic 
solvent at least after that, the approach of adding to coincidence water and the trichlorosilane 
which dissolved the oxygenated organic solvent in the organic solvent included at least, etc. 
[0008] In the approach of manufacturing hydrogen silsesquioxane resin by hydrolysis of 
trichlorosilane, and the condensation reaction following it, the unreacted radical which the 
reaction condition and hydrolysis product at the time of hydrolyzing trichlorosilane have needed 
to be managed carefully. That is, generating of the gel object produced by rapid reaction 
advance needed to be inhibited. As a main factor which causes such a rapid reaction advance, 
existence of the hydrochloric acid generated by hydrolysis of trichlorosilane is mentioned. This 
hydrochloric acid has the inclination to which the reaction of the unreacted radicals to which a 
hydrolysis product has trichlorosilane in the production process of the hydrogen silsesquioxane 
resin used as a raw material is urged, and especially, with advance of hydrolysis, when the 
hydrochloric-acid concentration in the system of reaction rises, this inclination is promoted. 
[0009] For example, in the approach of making a trichlorosilane solution (a solvent being an 
organic solvent) adding water gradually, fundamentally, when water reacts with the 
trichlorosilane of an excessive amount, the most is consumed. For this reason, the generated 
hydrochloric acid is rapidly high-concentration-ized to water. Such a high concentration 
hydrochloric acid serves as fusibility to an organic solvent which is represented by MIBK, and 
the migration phenomenon to an organic phase produces it from the aqueous phase of a 
hydrochloric acid also in this system of reaction. 

[0010] On the other hand, the hydrogen silsesquioxane produced by hydrolysis by the aqueous 
phase is flowing into the organic phase, and these contain many unreacted silanol groups. In 
order to urge the condensation reaction of these unreacted radicals, as a result of causing the 
rapid condensation reaction of a silanol group after all, a gel object will generate the 
hydrochloric acid which moved to the organic phase. In this way, high concentration-ization of 
the hydrochloric acid by hydrolysis by the aqueous phase will affect the whole production 
process of hydrogen silsesquioxane resin. In this system of reaction, as point **, since the 
water added is consumed, the system of reaction usually presents the plane 1 which consists 
only of an organic phase. 

[001 1] In the production process of the hydrogen silsesquioxane resin in such a plane 1 system, 
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it ranks with management of the addition frequency of water, or reaction temperature, and 
removal of a hydrochloric acid serves as an important problem. 

[0012] This invention is inhibiting migration to the organic phase of a hydrochloric acid by 
making the water of the amount of extent which can prevent that the hydrochloric acid 
generated from the trichlorosilane supplied to the ** system of reaction as an approach of 
preventing the gel object generation promoted with the hydrochloric acid generated by 
hydrolysis high-concentration-izes, and serves as fusibility at an organic solvent exist in the 
system of reaction from the beginning.; 

** The amount of the water which can prevent that the hydrochloric acid generated from the 
trichlorosilane supplied to the system of reaction high-concentration-izes, and serves as 
fusibility at an organic solvent is 12 mols or more to one mol of trichlorosilanes.; 
It succeeds in making easy management of the reaction condition in the production process of 
with, **, and hydrogen silsesquioxane resin. 

[0013] Since the hydrochloric acid which said hydrochloric acid generates by hydrolysis by 
making the water of only the amount which can prevent becoming the high concentration of 
extent used as fusibility exist in an organic solvent in the system of reaction from the beginning 
at least is diluted bywater and high concentration-ization is inhibited, migration to the organic 
phase of a hydrochloric acid and generation of the gel object in the organic phase 
accompanying it are prevented. 

[0014] If the production process of hydrogen silsesquioxane resin serves as the description with 
remarkable also in appearance being carried out by 2 phase system of the aqueous phase and 
an organic phase and it puts in another way in this invention in order to make a lot of water 
exist in this appearance in a system from the beginning Performing hydrolysis of trichlorosilane 
and the condensation reaction following it in 2 phase system (however, amount which does not 
make the hydrochloric acid which generates the amount of water by hydrolysis the high 
concentration of extent which serves as fusibility to an organic solvent at least) of the aqueous 
phase and an organic phase can call it the description on the configuration of this invention. 
[0015] In this invention, by using 12 mols or more of amounts of H2 O to HSiCI3 1 mol, the 
concentration of HCI which carries out a byproduction is lowered and it succeeds in this 
inhibiting gelation of a hydrolysis product. It is suitable for the addition of H2 O that 1 5 mols or 
more 20 mols or more are 25 mols or more much more preferably still more preferably to 
HSiCI3 1 mol more preferably than the effectiveness top which controls said gelation. Although 
there is especially no upper limit of the addition of H2 O, 50 mols or less 100 mols or less are 
practically recommended more preferably to HSiCI3 1 mol. 

[0016] The temperature of the reaction of the hydrolysis condensation in this invention has 5 
degrees C or more desirable 25 degrees or less. Since a reaction will advance rapidly if higher 
[ on the other hand ] preferably in respect of practicality than this temperature, since a 
reaction cannot advance easily if lower than this temperature, it is not desirable. 
[0017] An oxygenated organic solvent is used in this invention. This is effective in carrying out 
hydrogen bond to the silanol group which the intermediate product of the hydrogen 
silsesquioxane resin produced by the reaction of the above-mentioned hydrolysis condensation 
and hydrogen silsesquioxane resin have, stabilizing these things, and preventing gelation. As this 
oxygenated organic solvent, it is desirable to use at least one of ketone solvent, an ether 
system solvent, and the ester solvent. As an example of ketone solvent, diethylether and a 
tetrahydrofuran can be mentioned as an example of an ether system solvent, and ethyl acetate 
and butyl acetate can be mentioned for methyl isobutyl ketone, a methyl ethyl ketone, and an 
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v* acetone as an example of ester solvent. The mixture containing the water and the oxygenated 

organic solvent in this invention is HSiCI3. Unless an effect of the invention is affected without 
having a bad influence on hydrolysis condensation, the organic solvent of further others may be 
included. As the example, an aromatic hydrocarbon system solvent, an aliphatic hydrocarbon 
system solvent, etc. are mentioned. Methyl isobutyl ketone is [ among these ] the most 
desirable at the reason the effectiveness of the above-mentioned gelation prevention is high. 
[0018] Moreover, this invention indicates raising chemical stability more by blocking the 
unreacted silanol group contained in the hydrogen silsesquioxane resin obtained as mentioned 
above. By making the chlorosilicane which has comparatively small substituents, such as R3 
% SiCI (general formula (1)) (R is a methyl group, a vinyl group, or a hydrogen atom here), 

specifically react to said hydrolysis condensation product (HSi01.5) The denatured hydrogen 
^ silsesquioxane resin shown by x(R3 SiO0.5)1-x (x is or more 0.7 0.99 or less number here 

(general formula (2))) is generable. Although becomes settled about the amount of said R3 

SiCI used with the amount of the silanol group which remains, it is exceptionally satisfactory to 
apply an excessive amount and to make it react. Usually, it is used in [ 0.5 mol or more ] five 
mols or less to HSiCI3 1 mol. 

[0019] Said denatured hydrogen silsesquioxane resin makes the residual silanol group which said 
hydrogen silsesquioxane resin has react with said chlorosilicane, and is blocked, and the 
structure is expressed with said general formula (2). This thing can be saved to many organic 
solvents as a solution which is fusibility and was melted to the organic solvent at a long period 
of time. By coating a base material with this solution, the coat of the physical properties which 
were uniform and were excellent is obtained. Moreover, it is also possible to obtain moldingses, 
such as a film, by the proper approach. 

[0020] Since the denatured hydrogen silsesquioxane resin with which this silanol group was 
blocked is excellent in chemical stability, it is applicable to many applications including an 
electronic ingredient application (especially layer insulation ingredient). 
[0021] Below, the example of this invention manufacture approach is described. 
(1) It is HSiCI3 there, stirring 2 phase system which consists of water (it is 12 mols or more to 
one mol of a postscript HSiCI 3), and an organic solvent which contains an oxygenated organic 
solvent at least. Hydrolysis condensation is performed by adding a minute amount every. Here, 
temperature is kept suitable at 10 degrees C - 25 degrees C as point **, and is performed. 
Moreover, HSiCI3 The oxygenated organic solvent currently used for said mixture is usually 
melted to the organic solvent of the same class as the organic solvent included at least, and 
said addition is presented. Stirring may be further continued after addition termination if needed. 
In order to fully perform hydrolysis condensation under low temperature conditions and to 
secure yield especially, stirring after addition termination for 10 minutes to 180 minutes, for 
example is recommended. In addition, although [ exceptionally criticality-/ the weight ratio of 
the water and this organic solvent in the mixture of the water prepared at the beginning and the 
organic solvent which contains an oxygenated organic solvent at least ], the range of 
wateroxygenated organic solvent content organic solvent =1:1-5:1 is mentioned as usual range, 
for example. Moreover, addition of every said minute amount is HSiCI3. Hydrolysis condensation 
with water advances rapidly and it is carried out for the purpose of making it react so that the 
so-called gelation may not be caused. Therefore, although addition of every a minute amount is 
dropping typically, even if it is approaches other than dropping, you may be other methods of 
advancing a reaction, inhibiting a rapid advance of hydrolysis condensation, as such an example 
— HSiCI3 or the inside of the approach of making the solution into the shape of a steam, and 
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making said mixture contacting, and the container with which said mixture was filled — HSiCI3 
or another container which filled the solution to tubing — leading — the outlet of this tubing to 
HSiCI3 or the solution — every [ a minute amount ] — the approach of going in addition to said 
mixture etc. is mentioned. 

[0022] (2) Only an organic layer is extracted, wash with water until it is set to pH7 from pH6, 
dry this organic layer further, and obtain a hydrogen silsesquioxane resin solution, after putting 
the solution which is a reaction mixture after hydrolysis condensation is fully completed and 
separating into two-layer. In addition, although the drying agent usually used is used for 
desiccation of an organic phase, there is no limitation according to rank in the approach and 
drying agent. Magnesium sulfate etc. is raised as a drying agent. After using a drying agent etc., 
a drying agent is removed using a glass frit etc. 

[0023] (3) The silanol group which hydrogen silsesquioxane resin has can be blocked to the 
hydrogen silsesquioxane resin solution obtained at said process by adding R3 SiCI (R being a 
methyl group, a vinyl group, or a hydrogen atom independently). Usually, this silane is added in 
said solution and the silanol group blockade of hydrogen silsesquioxane resin is performed by 
stirring in ordinary temperature for 1 hour to 20 hours. And the hydrogen silsesquioxane resin 
with which the silanol group was blocked by the silyl radical of said silane and with which 
solvent fusibility denaturalized is obtained by removing a solvent after that. 

[0024] Since an unreacted silanol group is reduced by blocking the silanol group which hydrogen 
silsesquioxane resin has by this invention manufacture approach using the silane expressed 
especially with said general formula (1), denatured hydrogen silsesquioxane resin excellent in 
especially chemical stability is obtained. Especially this obtained resin is useful as an electronic 
ingredient, for example, suitable as a layer insulation ingredient. The denatured hydrogen 
silsesquioxane resin expressed with said general formula (2) as hydrogen silsesquioxane resin 
used for an electronic ingredient etc. is mentioned. A possibility that the silanol group may not 
fully be blocked when the value of x exceeds 0.99 here is high, and since the rate of hydrogen 
silsesquioxane structure becomes low when the value of x is less than 0.7, it becomes easy to 
produce effect for engine performance based on denatured hydrogen silsesquioxane resin, such 
as thermal resistance. In the manufacture approach indicated on these specifications, although 
the denatured hydrogen silsesquioxane resin which has the value of x in such range is obtained 
by adjusting suitably the blending ratio of coal and the reaction conditions which are expressed 
with HSiCI3 which is a raw material, water, and said general formula (1), such as a silane, it can 
be manufactured on the following main conditions, for example. 
[0025] ** Water : HSiC!3 =12:1-50:1 (mole ratio) 

** oxygenated organic solvent: — methyHsobutyl-ketone ** HSiCI3 stirring duration [ after 
time amount:10 which adds a methyl-isobutyl-ketone solution a minute amount every to the 
mixture of water and methyl isobutyl ketone - 30 minute ** addition ]: — 2-5 hour ** reaction 
temperature: — addition [ of the silane (R3 SiCI) of 10-20 degree-C** general formula (1) ]: — 
supplied HSiCI3 : R3 SiCI=1 :0.5-1:5 (mole ratio) 

** Mixing time after adding the whole quantity of R3 SiCI in the oxygenated organic solvent 
solution of hydrogen silsesquioxane resin : 1 hour - 30 hours 
[0026] The embodiment of this invention is shown below. 

[0027] (Embodiment 1) The manufacture approach of claim 1 (precursor) that the organic 
solvent which contains the aforementioned ** oxygenated organic solvent at least is at least 
one of ketone solvent, an ether system solvent, or ester solvent, or the manufacture approach 
of claim 2. 
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[0028] (Embodiment 2) The manufacture approach given in claim 1, claim 2, or the embodiment 
1 performed by maintaining the range of 10 degrees C - 25 degrees C for temperature, stirring 
said two phases containing the organic solvent which contains ** oxygenated organic solvent 
for said hydrolysis condensation at least, and ** water, and adding trichlorosilane (HSiCI3). 
[0029] (Embodiment 3) 

** By 2 phase system which consists of an organic solvent which contains an oxygenated 
organic solvent at least, and ** water, perform hydrolysis condensation of trichlorosilane 
(HSiCI3) and receive the addition of one mol of trichlorosilane in the addition of the 
aforementioned ** water in this case. The manufacture approach of the denatured hydrogen 
silsesquioxane resin shown by the following formula (2) to which make the chlorosilicane which 
manufactures hydrogen silsesquioxane resin as 1 2 mols or more, and is shown in this hydrogen 
silsesquioxane resin by the following formula (1) come to react. 
R3SiCI(1) 

(HSi03/2 )x (R3 Si01/2 ) 1-x (2) 

(R is a methyl group, a vinyl group, or a hydrogen atom independently here, respectively, and x 
is or more 0.7 0.99 or less number) 

[0030] (Embodiment 4), stirring the mixture which consists of water (it is 12 mols or more to 
one mol of a postscript HSiCI 3), and ketone solvent It is HSiCI3 to this, keeping temperature at 
10 degrees C - 25 degrees C. Hydrolysis condensation is performed by adding a ketone solvent 
solution a minute amount every. The manufacture approach of a hydrogen silsesquioxane resin 
solution including washing with water until it extracts only an organic layer and is set to pH7 
from pH6, after putting the obtained solution and separating into two-layer, and drying this 
organic layer further. 

[0031] (Embodiment 5), stirring the mixture which consists of water (it is 12 mols or more to 
one mol of a postscript HSiCI 3), and ketone solvent It is HSiCI3 to this, keeping temperature at 
10 degrees C - 25 degrees C. A ketone solvent solution is added a minute amount every. Only 
an organic layer is extracted, after performing said hydrolysis condensation, preparing a reaction 
mixture, putting this reaction mixture and separating into two-layer by stirring further after the 
completion of addition. The manufacture approach of a hydrogen silsesquioxane resin solution 
including washing with water until it is set to pH7 from pH6, and drying this organic layer further. 
[0032] (Embodiment 6) The manufacture approach of the embodiment 5 including performing 
stirring after said completion of dropping from 10 minutes for 180 minutes. 

[0033] (Embodiment 7) the hydrogen silsesquioxane resin solution obtained in said embodiment 

4 — R3 SiCI (R is a methyl group, a vinyl group, or a hydrogen atom independently here) — in 
addition, the manufacture approach of hydrogen silsesquioxane resin that the solvent fusibility 
which includes removing a solvent after blocking the residual silanol group of hydrogen 
silsesquioxane resin by the trimethylsilyl radical denaturalized. 

[0034] (Embodiment 8) the hydrogen silsesquioxane resin solution obtained in said embodiment 

5 — R3 SiCI (R is a methyl group, a vinyl group, or a hydrogen atom independently) — in 
addition, the manufacture approach of hydrogen silsesquioxane resin that the solvent fusibility 
which includes removing a solvent after blocking the residual silanol group of hydrogen 
silsesquioxane resin by the trimethylsilyl radical denaturalized. 

[0035] (Embodiment 9) the hydrogen silsesquioxane resin solution obtained in said embodiment 

6 — R3 SiCI (R is a methyl group, a vinyl group, or a hydrogen atom independently) — in 
addition, the manufacture approach of hydrogen silsesquioxane resin that the solvent fusibility 
which includes removing a solvent after blocking the residual silanol group of hydrogen 



9 



JP2000-169585A 

silsesquioxane resin by the trimethylsilyl radical denaturalized. 

[0036] (Embodiment 10) One manufacture approach of the embodiments 4-9 which have the 
weight ratio of the water and ketone solvent in said mixture in the range of 1:1-5:1. 
[0037] (Embodiment 1 1) The water contained in said mixture, and HSiCI3 dropped at this 
mixture One manufacture approach of the embodiments 4-10 that mole ratios are 12:1-100:1. 
[0038] (Embodiment 12) The water contained in said mixture, and HSiCI3 dropped at this 
mixture One manufacture approach of the embodiments 4-10 that mole ratios are 20:1-50:1. 
[0039] (Embodiment 13) The water contained in said mixture, and HSiCI3 dropped at this 
mixture One manufacture approach of the embodiments 4-10 that mole ratios are 25:1-50:1. 
[0040] (Embodiment 14) The water contained in said mixture, and HSiCI3 dropped at this 
mixture One manufacture approach of the embodiments 4-10 that mole ratios are 30:1-50:1. 
[0041] (Embodiment 15) One manufacture approach of the embodiments 4-14 that said ketone 
solvent is methyl isobutyl ketone. 

[0042] (Embodiment 16) The manufacture approach given in either of the embodiments 4-15 
said whose R3 SiCI(s) are Me3 SiCI or Me2 HSiCI (said Me expresses a methyl group here.) It is 
below the same. . 

[0043] (Embodiment 1 7) The layer insulation ingredient which consists of denatured hydrogen 
silsesquioxane resin manufactured by one manufacture approach of the embodiments 7-15. 
[0044] (Embodiment 18) The layer insulation ingredient which consists of hydrogen 
silsesquioxane resin expressed with said general formula (2) (HSi01.5)x1(R3 SiO0.5)-x (R is a 
methyl group, a vinyl group, or a hydrogen atom here, and x is or more 0.7 0.99 or less number.). 
[0045] (Embodiment 19) The layer insulation ingredient of the embodiment 15 publication whose 
structure expression of hydrogen silsesquioxane resin is what is chosen from ** or ** of a 
degree. 

** HSi01.5 x1(Me3 SiO0.5)-X (x is 0.7 or more and 0.99 or less number). 
** HSi01.5 x1(Me2 HSiO0.5)-X (x is 0.7 or more and 0.99 or less number). 
[0046] 

[Example] (Example Da 300mL round bottom flask — an overhead (over head) agitator, a 
capacitor, and addition — it was equipped with the funnel. H2 O (1 10g; 6.1 1 mols) and methyl 
isobutyl ketone (80g) were added to this flask, and this solvent mixture was cooled at 1 0 
degrees C in the ice bath, said addition — a funnel — the mixture of HSiCI3 and (25g; 0.18 
mols) methyl isobutyl ketone (35g) was put into inside. Subsequently, it added at a rate which 
keeps reaction temperature at 10-20 degrees C, stirring this chlorosilicane solution violently in 
said cooled solvent mixture (about 20 minutes). After said addition, the reaction mixture was 
stirred except for said ice bath for further 3 hours. The reaction mixture was put after that and 
it was made to separate into two-layer. Only an organic phase is taken out, this is washed with 
water until pH is set to 6-7, and subsequently it is this MgS04 It was made to stir and dry. This 
drying agent was filtered and removed through the sintered glass frit. In this way, the solution of 
hydrogen silsesquioxane resin was obtained. This solution was transparent, did not have gel and 
was a uniform solution. Subsequently, this solution was immediately made together with Me3 
SiCI (45g), and existing Si-OH was capped. Subsequently, when the solvent was removed having 
stirred this chlorosilicane / filtrate mixture with the magnetic stirring rod for 16 hours, and 
having applied the vacuum after that, it is white powder {(HSiOl .5)0.9 0.1 [ 6.5g ] (Me3 SiO0.5) 
(Me is a methyl group here.). It is below the same.} (it converts into HSi01.5 and is 56.4% of 
yield) was obtained. 
[0047] (Property) 
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29 SiNMR:delta 12.34 (Me3 SiO, 0.1 Si); deita-85.14 (HSi03/2 0.9Si). 

IR(thin film): 2961 cm-1 (w);2255cm-1 (m);1 721 cm-1 (vw);1 256cm- 1 (w); 1 1 32cm-1 (vs);1 074cm- 
1(s);868cm-1(s);831cm-1(vw);756cm-1 (w). 

[0048] (Preparation of a film) 0.9 (HSiOI.5) 0.1 obtained (Me3 SiO0.5) Resin (1g) was dissolved 
in methyl isobutyl ketone (4g). The cast of this resin solution was carried out into the mold 
made from polyethylene. Said solvent was evaporated at the room temperature for film 
formation. This resin film was picked out from said mold, and at 100 degrees C, it heated for 1 
hour and, subsequently to 200 degrees C, heated by part for heating rate/of 1 degree C. After 
holding at 200 degrees C for 2 hours, this resin film was cooled at 30 degrees C by part for 
cooling rate/of 0.5 degrees C. The film with a thickness of 0.54mm was obtained. 
[0049] (Heat instability test) Measurement by the thermobalance was performed on the powder 
sample of the film hardened as mentioned above according to the following thermal conditions 
under the argon ambient atmosphere. (1) It heats [ part / for heating rate/of 20 degrees C ] at 
400 degrees C, and it holds for (2) 1 hour, heat at 450 degrees C by part for (3) heating-rate/of 
5 degrees C, and hold for (4) 1 hour, and cool to a room temperature. Although this polymer 
showed about 7% of weight loss to 400 degrees C, the further weight loss was not observed at 
450 degrees C. 

[0050] (Example 2) a 300mL round bottom flask — an overhead agitator, a capacitor, and 
addition — it was equipped with the funnel. H2 O (1 10g; 6.1 1 mols) and methyl isobutyl ketone 
(80g) were added to this flask, and this solvent mixture was cooled at 10 degrees C in the ice 
bath, said addition — a funnel — the mixture of HSiCI3 and (25g; 0.18 mols) methyl isobutyl 
ketone (35g) was put into inside. Subsequently, it added at a rate which keeps reaction 
temperature at 10-20 degrees C, stirring this chlorosilicane solution violently in said cooled 
solvent mixture (about 60 minutes). After said addition, the reaction mixture was stirred except 
for said ice bath for further 3 hours. The reaction mixture was put after that and it was made to 
separate into two phases. Only an organic phase is taken out, this is washed with water until pH 
is set to 6-7, and subsequently it is this MgS04 It was made to stir and dry. This drying agent 
was filtered and removed through the sintered glass frit. In this way, the solution of hydrogen 
silsesquioxane resin was obtained. This solution was transparent, did not have gel and was a 
uniform solution. Subsequently, this solution was immediately made together with Me2 HSiCI 
(45g), and existing Si~OH was capped. Subsequently, this chlorosilicane / filtrate mixture were 
stirred with the magnetic stirring rod for 1 6 hours, and when the solvent was removed having 
applied the vacuum after that, 6.5g white powder (it converts into HSi01.5 and is 62.3% of yield) 
was obtained. 

[0051] (Example 1 of a comparison) Having prepared 26.58g (1.476 mols) of water, and MIBK95g 
for the flask, and keeping this system at 10 degrees C, although what dissolved trichlorosilane 
25g (0.1846 mols) in MIBK30g was gradually dropped over 60 minutes, the gel object was 
generated out of dropping. Moreover, it was checked also even for after the completion of 
dropping also during dropping by viewing that this system is a plane 1 . In addition, the mole ratio 
of the water in this system and trichlorosilane is 8:1. 

(Example 3) What dissolved trichlorosilane 25g (0.1846 mols) in MIBK30g was gradually dropped 
over 60 minutes, having put in and prepared 60g (3.3 mols) of water, and MIBK95g for the flask, 
and keeping this system at 10 degrees C. And after the completion of dropping, the temperature 
of a system was returned to the room temperature and stirred for 30 minutes. In the meantime, 
generating of a gel object was not accepted. Moreover, after the completion of dropping also 
during dropping checked by viewing that this system showed two phases. The reaction solution 
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was filtered, and the organic phase was washed with water until the penetrant remover became 
neutrality. Subsequently, the organic phase was dried using the drying agent (MgS04), and the 
hydrogen silsesquioxane resin solution was obtained. And it is HSi01.5 by having replaced with 
MeSiCI3 (45g) in an example 1 f and having used HMe2 SiCI (20g), and also processing this 
hydrogen silsesquioxane resin solution like an example 1. White powder (HSi01.5) 0.92 (HMe2 
SiOO.5) 0.8 which converts and is equivalent to 92% of yield It obtained. In addition, the mole 
ratio of the water in this system and trichlorosilane is 18:1. 
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$£*£7>e>&£2tBi?BcT, h v>?auis~>> (HS 
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2 ] f«Ul 1 iClB«g©*iS-C*«^JH2X + 

**i7->«jjjg*$££u E^ccD^fliKTias; < i ) -c 
^^n-s^nn^^^^jn^rjjn^isfis-^^f ^tib io 
si (2) -c^$ns^ttsnfc**^-fe^+^+-9-> 

««§©*! 

R, S i C 1 ( 1 ) 

(HSiO,., ), (R s Si O 05 ) (2) 

*^MT--CS>D> xttO. 7«±0. 99«T©fC* 
•2.) . 

[OOOl] 

[#pjj©js-f &ecfi5#sn *bbj«> kk. mmmo^k 20 

IWflrctliS-r £ c £ *5-c * s^jS^ccmt^. k©r 

[0 00 2] 

[t£*©&fi5] h^na-/7 >*Jn*^»l/r*^-> 
r iffi-r -5 h c uc «fc -3 -r Jra/k^fi?^^* 5 y;Htrr £ 

[000 3] #KJB36 0- 8 6 0 1 7#&$Rft«. ^i* 

-r-5;#&#iB*B stroma. c<o^mt, ?§siJ©tB©ffe 
**n^.JSi>«t^K:x^L//c*>©t?*€)<bia»sn-ct,» 

[0004] 

k. y;Kt-a-r^®{c^tt©*iR^^-fe^*^+tf> 

[0 00 5 ] 
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«*4>tt < t i> ^tsllffigm £ * <!: 6 & & 2 *S^C 
T. h 'J ?PO->7> (HS i C 1 , ) ©flD*:»»?*§-£ 

©fjqtrsfii *;KC*tL-C 1 2*;wJil±<i:-r-5>. 
->;H2X * •9->»}fl§©t^*« ; S:Sg i r Z . 

[0006 ] mr§B**^H2^+**i'->^fli«. SufB 

6>Q:S2*B^{cr. hs i c i , ©ftn*^sjt><t-en 
ic x o ^fisr s fln*^«^^©^Sf&^ «fc o ft e> ti 
£&©-e&<p. ^©^^-^a^w-f &&©-e& 
■4. c©*^^;H2^*^-*if>^Ji§«fjfB®©W^ 

[0 007 ] $B££&«&»&4>& < t *>dtrfJ«*« 
i* < b*^feS2ffl^fC-C. F 'J?nu->7> (HS i 

ci, ) ©jn*#»*m». c©P£. BuiB*©^«Efs 

S=&H5IBh U *cme<"7>©??ST&Sl t*K^Lr 
1 2*JM^±£LTiffl##^£ff i 5K:tt > — «(C«Sl£: 

&Y*)truui; ; 7ZsZ:WM?Z>o C©KL ^fln©*5T© 
£&«#»!&. j3San©&*(C*J(/> - Cfc> StfcSi^C. *© 

^s-rss^wrtB h U £tJ n^7>©#aT 1 
K*tl/Cl 2*Jl^±£LTJra*#fi? ; &tT i 5o BtfiBSfS; 

?>©mftn©)iro^«. mwpfcte^bmizfcm? 
< i h^tsMmm.L-k.iPh*&z> 2 tas^si&s 

[0 00 8 ] hlli'PV3'>7>©ttI*?»P?i^n«:^< 

*csyjn*w©»**w±'i"'SsSW3& 1 *-5fe. e©« 

•fex*^*^>^ifli©^xfi^*si>r. 
^©wr-s^jsi&ai^ucsjct^cg-rffltsj^^D, # 

{cJn*dJB©iItT(c^fl:i>. SlE^*©^^?aK* s ±^ 
[0 00 9 ] . HJ5DaV7 >jg?S (igf&W:^ 
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^ mi*, m i BKicKmz n zm^mwiimicttb 
Cooio] w«»BKB*tffr©jn*»»«: <fc 9 

4D/c*^~>JHrX + ^+1f>*5ijfiALr*J<3 > Cfth 
«*^©'>7y-;b»££<^i?&©-e&s„ ffttffi 

r©^#A?CCj:£&&©iBSig&fttt. *J^>;HzX* 
*+f>IIIBO«6lS*ftK«t*4it4 C £ Kft 
•6. C©KJfc*r«$fcja&©<!:*i«5. HSftlStiSJkttiJI* 

-rsfe©-c*s„ 

[0 0 1 1 ] COMIX ltBIS-C©*^;H2^+^+-9- 
[0012] J: 0»*r4«[MK J: 

<2> £S£X(C&A-rS h U *DBl/9>*6Jffit5* 

*£*©*#, ^na^^i-^ji/Cc^tbT l 2^e 

*ssv>;i^****-y->effl§©s«iifitc 
*$ w ssjs^fr©*® tc -r s c i t /c © 

[0013] WB*«3&y><e< <t fcW*I*gJSKpJi§tt<t 

ft ass ©«•««: ft * c t zmf s /c*w©s©7k*^ 
m> hfx&mtp ;* -a- & c <t k <fc o . fln*#)t?K: <t 
-5&it«*Jc J: *i. i«?ggfb#}£Wb;* 
ns/ci*. ^©^^©^ifti^^fc^ft^wati 

•c© yjM#tt©£JS#l»± 

[0014] *^(c*juriJ. c ©««:**©*& i!§ 
jwk&wk: i ft £ ©-c* . im-rft 

tf. h'J £ a a ^ 5 > (DlMTkfrM ttfticm< fg^KlS 
**ffl&«#ffi£©2ffi3S OIL. *©»iftn*#SSK: 
J: «3 Stt«te*l>tt < t i> mmmtcto OX pJigtt 
£ftSgg©&i««K:3ti'.5c £©ft«,>S) (c*ii»rtf 

ft s c ±&*mi<omi$±<o&&±Mz.z. 

[0015] *f6BJ-e«> H, 0©*£, H S i C 1 3 

l^jKc^ur i 2*;uJW±fflt^ci(Ccfcf3, gy^-r 
5HC1 ©?&K£Ttf . c ftic «fc 0 ftj*^«^S«)©y 
JKt*«I±r-5Ci{CI5JWJLfcfe©r*S. H, 0©?3s 
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ant*. awayjwt*wiM-r-53a»±«fc *> »* b < ». 

HS i C 1 3 l t;^c»it, l 5*;ufcLh> Ett#£ 
L < it 2 0 ^UgLh. — m&£ L < 5i 2 5 *;i/JW±-e* 
SCiJ^iS^*?.. H 2 0©gS*nS©±KB!|t{Cftti 
i)K HffllBHSiCl, 1 *;MC#tL>-C. $f$b<« 
1 0 0 * jUSIT. J; "3 L < » 5 0 *;ufcJT#*H 5 
ft*. 

[ooi6] *mwic*sttzm*ftMm-&<»ixfo<DU& 

»5'C«±2 5' JWT*W£bl>. C©Sg J: Officii 

io ixfcfimn om^tcib. mm&<Dwx#f£ l< ft < . — 

[0017] *«W{C*SC»T«. ^*#«^S?r«ffl 
T*. cntt, ±IS»l7k^«^©S)Ct>(Cj;i3^DS7K 
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30 ia©y;wibE$±©^^c>i t^asr^ y ^ 
[00 18] Sfc, 5f:^«. ±l5©<t5tCLrf#?>n 

l&mcR, SiCl (— MS ( 1 )) (CCCC. R«y^ 
C-JHXtt*fI^-C*5) fti'©Jt©a^jN3 
^g^* * -5 ^ D n U ~> > ?r JSlt. 3 -tf -2) C i fC J: 
fj. (HS iO,. s ) x (R s SiOo.s (— lift 

40 5£ (2)) (CCCC. x«0. 71i(±0. 9 9OTOHT 
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5 *;b«T©©H-Cffiffl 
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*£©$?£#£. 
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(D £fflft**W£SK€4>tt < 4 4>^t?WM?£i84 <2>* 4 
#>6ft&2tBJ?iK:T> MjfUP^XHSiC 
l, ) <DM*ftM%&-&Zfti.\ t©l£iiulB®*©?3MjnS 
£ f- >; t>nnzs5^<Dmfiami -tJMcfcfLT. l 2^e;i/ io 

^>^-fe^+^*-9->^§{cTteie ( i ) 
on->^>£iKj£3i±Tft£TfB5£ (2) -cssnsg: 

14 § ttfc**J/JHs x >«Jj!i©lS je#&„ 
R, S i C 1 ( 1 ) 

(HS i O a/I ) , (R, Si O,,, ) (2) 

Tk^M^PC&O, x«0. 7JiLh0. 99«T0Sr$. 

[003 0] (HffifltflU ) * (fftlBH SiCl, ©1 20 
**lc»l/t. 1 2*>UiLh) 4^ h>*S*!U:*>6fc 
*«£fft*if#Lfc#6. 1 O'C-2 5°C«:«^ 

■oo, ctiKHSici, h >^^g^?g*s«-r 
2JKc#iitL;fcf£. Wt£Jf©^*fflfcBLT 

[0 03 1 ] (£tfcffiS5 ) * (flclBH S i C 1 3 © 1 
*;u«:^or. l 2*;u&±) 4>y H>ifc?gig4#>e>ft 30 
*jl£%£»J$l,ft#S6. iag410-C-2 5rKffi% 

oo, cnicHSici, exrh^mmtigmzffitm-r 

T. pH6 7&>£pH7{Cft£$T7jcCgfc?£U M(CiSW«d 
«©SSBi^„ 

[0 03 2] (SUt.®«6 ) mifB?igT5S7f£©Sl#£ 1 
0^6 180 Wi=i ft 5 C 4 £^t?HJ£!lg« 5 ©«J675r 40 

[0033] (njsais 7 ) miB^ttflm 4 r» e»n/c 

*Spt^l>HzX***1f>l§JJII&?£fCR, SiCl iCC 
[0 03 4] (£|fcflStt8 ) ttiB£tfej&K5 ~CWt>tltc 

*mis)i-kz***y>mmm®.<,cR 3 sici (r« so 
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c <h ^$tf^PjDj?§tt©^lt$n/i:7k^>;H2X*^+ 
•9->«}fli©S!{ji^S 0 

[0035] ( stEtfetttt 9 ) mmmmim e -en 6ti/c 
Tkm^fr-tz* mnzmmcR, sici <r« 

C 4 ZStsmi Bli§tt©^14 5 titcfcmisfr -b x * * * 
-9->^l©i«s^fit„ 

[0 03 6] (Sfefe^fll 1 0 ) lufBig^gJtCfcW -5* 4 
* h>5fc?g&4©S-KJ:fc#l : 1~5 : l©ffiBfc£>& 

[0037] (mam 1 1 ) mtm^mwz.is&tih 

7k4teii^KjgTUfcH SiCl, 4©^I/J£# 1 
2 : 1-10 0: 1 T**£3iUg<?g*i4 ~ 1 0 ©«,»"i*ti*> 

[003 8] (mmmm 1 2 > mum^^^ti^ 

7k4g[jg^CCSTL/cH SiCl, 4©^e;U±#2 
0: 1-50: 1 T&&HJ6t8M14~ 1 0 <D^fti^<D 

[0039] {mmtsmi 3) mvm&to^-m&tiz, 

*4^zg^{CiSTLfcH SiCl, 4©^r;l/J:b^2 
5: 1-50: 1 T^-SH^SSfil4~ 1 0 ©t^fti^© 

[0040] (mmm 1 4 ) mriBii^^cc^^n^ 

7K4»S^»C?STLfcH SiCl, 4©^&;H:b^3 
0: 1-50 : 1 -C*-SH^SSfil4~ 1 0 ©(,^-Tn^© 

[0 04 1 ] (HJiSBsfill 5) buIB^ 

vzf?>l>>r h>r*>-S>3UfeS§«4~l 4©t>m*i 
©«®^ffi. 

[0 042] 1 6 ) HufBR, SiCl*iMe 

, S i C 1 S/c«M e, H S i C 1 -C*-SlliS^«4 ~ 

i 5 ©^-rn*>{cia*£©ia®*ja (cctc, mibm e « 

[0 04 3 ] <39M**1 7) 3Utti*7~l 5©(,»r 

x * * * if >«ifl!2» 6 ft £ ®K^»«*4o 
[0 04 4] (HJfeSl^l 8) buIB-«$^ (2) (HS 
iO,. 5 ), (R, SiO,.s ) (CCfC, R«^ 

9-)m, e~}mxt<z*mm*-v&<>). x«o. 7tt± 

0. 99«T©£&-C£>£. ) -C*$n^.7j<*^H2X + 

* > WIS** 6 ft 5 BISIiteaWf*. 
[0 04 5] (%ieft«l 9) **5/*-bX+*+*> 

XtUMil 5Ett©»IBWftH*t**. 

(D (HSiO,., ), (Me, SiO„. s ) (x 
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tiO. 7«±, 0. 9 9«T©grCS>&) . 
® (HSiO,., ), (Me, HSiOo.s ) 

(xttO. 7«±. 0. 9 9WT©* 1 ?**). 
[0 046] 

— F ( o v e r head) 3>f r >-9"- 
(110k; 6. 1 ltJW S^^WV^Wh 

> ( 8 o g ) «n*.. c©*««£'W**J8i»"c i o -c 

{Cl&Slbfc. Mie^ftDn-htfjfcHS iC 1, (25 
g ; 0. 1 8^) RW^-fV^^h> (35 
g) OBdHfeAftft:. CC^d^^ 

rasax* i o ~ 2 o °at#-? «t 5 aaurr (& 2 
i6jB^»*iEK 3 nmmn ufc. *©«si&«£»*» 

pH*SB~7{C!&:-5*-C*trafe^L, »>fCh?:MgS 

*****?>«llt©*iK*»fc. c©**tta9TC*' 
jw*sf«c<. «&-<c«?Kt?*r>yt. yc^-c. c©««*ifl: 

*>(CMe 3 SiCl (45 g) i^ftKU mzTZS 

{ (HSiO,., ).., (Me, SiO,., ),., (C 
CtC. Meti-rf^HfrC**. fcmSC. ) ) (HSi 
O,., K»»OriR*5 6. 4%) 

[0 04 7] («tt) 

"S i NMR : 5 12. 34 (Me, SiO, 0. 1 
Si) ; 5-85. 14 (HSiO,,, 0. 9Si). 
1 R (»Jg) : 2 9 6 1 cm 1 (w) ; 2 2 5 5cm 
- 1 (m) ; 1 7 2 1 cm" 1 ( vw) : 1 2 5 6 cm 
1 (w) ; 1 1 3 2cm" 1 < v s ) ; 1 0 7 4cm 
-Ms) ; 8 6 8 cm" 1 (s ) : 8 3 1 enr 1 (vw) ; 7 
5 6cnf l (w) . 

[0 04 8] (y -< )\>i*<Dmm) nhtxic (hs i o 

!.,)•.• (Me, SiO,., J.^lKl?)^ 
f-*<(vzrW!r\-> (4 s) icmMLtc comwsfe 

©fcab. HriBj6«*S«t?5R»3Ha--fc. C<D®m7 4 >\> 
A£i&fB§L#> 0 ffi L . lOO'Cfl BSIHftI& L/ , # 

c»-cjpj»aK i v/a-cz o o -cKjjnifiL/Co 2 0 0 °c 
K 2 u*ifflfiiJ$Ufc§fc. c©«BS7 -* ;UA£&ipiIK0 . 

5*C/»-C3 O'CiCftiPLfc. J?i*0. 5 4mn©7^;U 
[0 04 9] (fcgcJEttttiD r;i/=f >#H»T«c«T 
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( 1 ) fln!&aIK2 0°C/<5HCX4 0 O'CCCflO&U 
(2) (3) «n^«S5*C/^-C4 5 0 

•ctcjwi&u (4) liniiwu *Lrs»«c?&*p-r 

■2> 0 CO* V-7-»4 0 0*C$rfi7%©lltS*** 

Ue#. 4 5 0 -cca jrc smstiiffcttiBgi 3 tl&*» o 

fc. 

[0 050] (Hjfi^2) 3 0 OntAJS^^^aK*- 

oWfc. C077X3KH, O (1 lOg : 6. lit 
10 )l>) JSi&jl&mvf&A'tr h> (8 0g) £Jjn3.. C 

©igjgfiS^**®*-? l O'ctcJSUJLfc. Hufe^tticj 

-h^KHSiCl, (2 5g;0. 18«^)RCFj> 
^;i/-fy^?-;i'-^h> (3 5g) og^B^Atifc. -X 

^»4Uc*L<!BI*L.tt* J 6. K(£»K41 0~20°C 
ic&o j; ^ &M-c ( & 6 o 9t ) ?£Jjo u fc. finafffln© 

fc. *©as(6ffl^»*»«u. 2*acc^ii$-a/c„ m 

20 ^>-ccMMgSO ( iitic^b-r^S-s 
fc. c©ftflBW**B6#5*y "J » h £51 33111/ r 

f#/c„ c©jefiR«awt?*'Ji'*»a<. i^-^cj§«'c*-5 

fc. ao^T. C©afiK*afeKMe, HSiCl (45 
g) i— lltcL. §ftt5Si-OH*+t^(/fc. 

16«fBHW¥U. *©^t^**»WT«««:Bft*Lfei 
C*. 6. 5gOaft»*(HSiO,., K&SiLb-tiK 
$6 2. 3%) *t#/Co 
30 [0 05 1 ] (it&fll) 77^3K*2 6. 58g 
(1.47 6^-iU) iM I BK95g?:IlU C©3^ 
£1 O'CCC^-feoo. h »; i»Oiai"5>2 5 g (0. 1 
8 4 6*JV) £M 1 BK3 0 g tcSSJJSl/fcfe©* 6 0^3- 

it. tic, SrF+fcST3ST«fcC©*»lffi-C*5C 
t**BatCJ:»)«aStiA:. l^- COS(Cfe»S*i h 
ij i7DP->^>©^ejH:k«8 : 17*5. 
(^ifi^d3) 7^^3tC7K60g (3. 3*->l<) iMI 
BK9 5g*Antffllb. CO^lO'CtCffi^ 
40 h i»aa->7>2 5 g (0. i 846tJi/) 

IBK30 gl,cmBl'ici><D$:6 OftM-tX'&UCWfT 
Lie. -eit, jST^T^. *©«K*aa«:R0. 3 
C©P^, yil/tt«©*4«B«E>6t»a 

*>o/c 0 tic, arF^fcarBETffcfecojfca^ffi** 

L- -Cl^-SCi?: State «t»5 5tSLfc. Sl&^^jtji 

c»T?w«ffl*f£*WW (Mgso, ) *ffl«,»-r*a»0"C* 

lKfclHMeSiCl, (4 5g) KRitHMe, 

so s i c i ( 2 o g ) Licmmmm 1 tmm^m 
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HS iO a . 5 CCjft»UrJR*9 2 96CCfflSrsafi»5R til 8 : l~C$>Z> 0 
(HS i O a . s ) o.B2 (HMe 2 S i O.., ) 



F 4G072 AA28 CG03 HH07 J 311 LL13 

LL15 NM01 NM02 PP17 RR05 
RR12 UU30 
43035 BAH BA12 CA01M CA02M 
CA02N CA021 CA14M CA142 
FB02 



r 




